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Image Super-Resolution via Convolutional Neural Network

Using an Orthogonal Projection Layer
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Abstract We propose a super-resolution method using a convolutional neural network (CNN) that reduces obser-
vation error during training and exploits an orthogonal projection layer after training. A conventional super-resolu-
tion method using CNN suffers from black or white pixel wise artifacts. To solve this problem, we add an observation
error to the cost function for training. This guarantees consistency for training examples, but not for a novel input
data after training. Hence, we further introduce the orthogonal projection onto a linear manifold, in which the
observation error is completely zero. These two ideas enable us to produce high quality super-resolution results
without the artifact. Simulation results show the effectiveness of the proposed method.
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